rates. Infection was only recorded if it was confirmed by documentation by the surgical team. Statistical analysis to evalutate any difference between variables was performed using Fisher's test. The number of days to surgery and the outcome of the flaps were also assessed. Approval for the study was not obtained as no identifiable data was retrieved.
RESUlTS
The cohorts. Two-tailed Fisher's exact test showed that the difference between the incidences of infection of the two cohorts was significant (p = 0.0288). However, the difference between the incidences of flap failure of the two treatment groups was not statistically significant (p = 0.598).
D I SCU S S IO N
The six-hour window to operative debridement of open fractures of the lower limb was initially thought to be crucial in the reduction of infection rates, with this period of time often referred to as the golden period for wound repair. Although the precise origin of this six-hour rule is unknown, its mention dates back to 1898, following a study by Friedrich. (4) Based on the study by Friedrich, the optimal time for suturing wounded soldiers during the Second World War was suggested to be within six hours after trauma. (5) Nevertheless, regardless of the origin of the six-hour rule, debridement within six hours of injury is a widely accepted standard of care for open fractures, (6) though some authors have reported no benefit from debridement within the golden period. (7) (8) (9) (10) In 1986, Godina established a dictum that encouraged the early reconstruction of complex trauma of the extremities. (1) According to Godina's rule, a "proper debridement [is to be] done immediately after injury". He found that free flap transfer within 72 hours of trauma increased flap survival, reduced infection and shortened the hospital stay of patients. Godina suggested that there was a short 'safe window' immediately after sustainment of trauma for flap transfer, following which the risks increase. Conversely, Yaremchuk et al recommended that flaps be transferred between 7 and 14 days after injury, and after serial debridement. (11) The argument in favour of this approach is that the zone of injury, which may often not be apparent at presentation, can be determined through sequential debridements. The ideal timing for free tissue transfer remains controversial. (12) While some authors claim that the timing of wound management has no effect on flap success rates, others have found otherwise. Khouri and Shaw reported that free flap failure was not time-dependent and the most important factor was the magnitude of the injury sustained. (13) Early work by Morykwas et al led to the advent of NPWT, which is now in widespread clinical use. (2) However, to the best of our knowledge, the association between infection and NPWT had not been established until 2011. (6) The present study was therefore performed to evaluate the effect of NPWT *Data is expressed as median. †Data is expressed as average.
NPWT: negative-pressure wound therapy and vascular status. In both cohorts, the most commonly used flap was the free gracilis flap, followed by the free latissimus dorsi flap. Despite this, there were different rates of infection and flap failure in the two cohorts; the lower rates of infection and flap failure observed in the 2008-2009 cohort may be due to the use of NPWT, which has been reported to increase blood flow to the wound site. (3) While the mechanism of increased angiogenesis conferred by NPWT is unknown, animal studies have shown that wounds treated by negative pressure (i.e. vacuum-assisted closure) showed elongated vessels aligned in parallel and consistent with physiological function, compared to tortuous and disoriented vessels in control wounds that underwent occlusive dressing. (15) Furthermore, in contrast to the generalised hypoxia seen in occlusive dressing-treated control wounds, negative-pressuretreated wounds displayed a well-oxygenated wound bed.
In the present study, the incidence of infection was lower in performed less frequently after NPWT became available. (14) They attributed this trend to the availability of NPWT and an improved understanding of the vascular anatomy of the lower leg. In their study, the learning curve was associated with fewer flaps being performed. (14) Apart from this, the population sizes of the two cohorts in our study were dissimilar, making direct comparison difficult. Due to the wide disparity in the number of patients in the two cohorts, an initial attempt was made to perform a matched cohort study with equal numbers of patients in them. However, we found that this approach would result in an easily biased match. Thus, we decided to retain the two patient cohorts as they were, without any matching.
Third, many parameters (e.g. history of smoking, severity of injury and accuracy of wound size) that might have had a bearing on the outcome of our patients were not included for study. However, as the traumatic force contributes to the severity of wounds, we chose to only study tibial fractures so that traumatic force was kept relatively constant.
Despite the limitations listed, the present study found that the management of open tibial fractures with NPWT was associated with favourable results, which is similar to other studies. DeFranzo et al reported that NPWT, when used on exposed bone and tendon, resulted in the formation of granulation tissue over the exposed area and sometimes obviated the need for flap surgery. (17) DeFranzo et al also reported that the use of NPWT reduced tissue oedema, and diminished the circumference and surface area of the wound. (17) Although we did not measure these parameters (i.e. tissue oedema, and circumference and surface area of the wound) in our study, we anecdotally concur that NPWT did indeed reduce tissue oedema. While Godina's study showed the benefit of surgery within 72 hours, (1) Bhattacharyya et al (18) found that NPWT allowed soft tissue cover to be performed within seven days without any increase in infection rate. Our own data from the NPWT cohort (i.e. the 2008-2009 cohort) showed that two of five infections (40%) in our series were seen in patients who had surgery after seven days.
Since the introduction of NPWT, we have advocated its to reaffirm that the triple approach involving early and serial debridement, combined orthoreconstructive involvement and negative pressure dressing is beneficial for the management of such patients.
R EFER EN CE S

